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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1-34. (cancelled) 

35. (currently amended) A modified pneumolysin polypeptide comprising one or 
more amino acid substitutions , wher e in th e modifiOQtion ef tfee in a pneumolvsin 
polypeptide oompriooo oubstituting at l e ast on e amino aoid of having a sequence of SEP 
ID NO: 3, and wh e r e in ooid Dubotitution is wherein single amino acid substitutions occur 
at a position selected from the group consisting of positions 61. 148. and 195. or wherein 
substitutions o f multipl e more than one amino acids occur at positions selected from the 
group consisting of 17. 18, 33, 41, 45, 46, 61, 63, 66, 83, 101, 102, 128, 148, 189, 195, 
239, 243, 255, and 257, and wh e r e in wh e n caid modifi e d pn e umolysin polyp e ptid e 
poss e ss e s only on e sub s titution, ooid oubotitution ia s e l e ct e d from the group consisting of 
positions 61, 14 8 , and 195, a nd wherein said modified pneumolvsin polypeptide having 
at least one amino acid substitution is soluble, elicits antibodies which are cross-reactive 
with wild-type pneumolysin, and has attenuated hemolytic activity. 

36. (previously presented) The polypeptide according to claim 35, wherein the 
hemolytic activity is less than 25% compared to wild-type pneumolysin. 

37. (previously presented) The polypeptide according to claim 36, wherein the 
hemolytic activity is less than 1% compared to wild-type pneumolysin. 

38-41. (cancelled) 

42. (previously presented) The polypeptide according to claim 35, wherein the 
polypeptide is selected from the group consisting of pNVJl , pNVJ20, pNVJ22, pNVJ45, 
pNVJ56, pNV 1 03, pNV207, pNV 1 1 1 , and pNV2 1 1 . 

43. (previously presented) Modified pneumolysin polypeptide pNVJl. 

44. (previously presented) Modified pneumolysin polypeptide pNVJ20. 



796997 vi 



-2- 



Express Mail No. EV 245491747 US 





C3 

Hi 

15= 



H 



10 



15 




We cLa^im: 




20 




A modified pneiimolysin polypeptide having attenuated 
hemolytic activity wherein said modified pneumolysin 
polypeptide is oc^tained by: 

a) randomly mutating a nucleic acid molecule 
encoding for wild- type pneumolysin to 
produce mutated nucleic acid molecules 
encoding modif\ed pneumolysin polypeptides 
and expressing Vhe mutated nucleic acid 
molecules in host cells; 

b) assaying the modi^fied polypeptide expressed 
by the host cells\for hemolytic activity; 

c) identifying the moaified pneumolysin 
polypeptides havingX substantially similar 
molecular weight as native wild-type 
pneumolysin and whicr^ are refoldable. 

A modified properly-refolded pneumolysin polypeptide 
having attenuated hemolytic activity comprising an 
amino acid seqiXence of type 14 pneumolysin wherein at 
least one amino ^cid in the region comprising amino 
acid residues 1 rp 257 is substituted and wherein at 
least one of.saidVmino acid substitutions results in 
attenuation of the hemolytic activity of the modified 
pneumolysin polypept^e. 



25 3. The modified pneumolysin polypeptide <2^ claim 2, 

wherein the hemolytic activity as less than 25% 
compared to wild- type pneumolysii/. 



A modified pneumolysin po^^ypeptide according to claim 
3, comprising at least/Sne/amino acid^ubj^t^^jjtion in 
the amino acid sequence ot Formula lyjat residue 
positions 61, 148, ^r IlSS or the combination of 
substitutions at /es/due positions 33, 46, 83, 239 
and 257j ^ C^frX-DVA^s, 



409640,1 



(Formula I) 



Met Ala Asn Lys Ala Val Asn Asp Phe lie Leu Ala 
15 10 / 

5 Met Asn Tyr Asp Lys Lys Lys Leu Leu Thr His Qln 

15 20 

Gly Glu Ser lie Glu Asn Arg Phe lie Lys Glu Gl^ 
25 30 35 y 

Asn Gin Leu Pro Asp Glu Phe Val Val Ile^Glu ^rg 

10 40 45 , ' / 

Lys Lys Arg Ser Leu Ser Thr Asn Thr Ser Asp lie 
50 55 60 

Ser Val Thr Ala Thr Asn Asp Ser Arg Leiy Tyr Pro 

65 / 7^ 

15 Gly Ala Leu Leu Val Val Asp Glu Thr l>eu Leu Glu 

C3 75 8<> ' 

y3 Asn Asn Pro Thr Leu Leu Ala Val Asp Arg Ala Pro 

85 90 / 95 

Met Thr Tyr Ser lie Asp Leu Pro ^ly Leu Ala Ser 
20 100 / /l05 

C3 





Ser 


Asp 
110 


Ser 


Phe 


Leu 


Gin Val 
115 




Asp 


Pro 


Ser 


Asn 
120 




Ser 


Ser 


Val 


Arg 


Gly Ala Val 




Asp 


Leu 


Leu 


Ala 












125 








130 






25 


Lys 


Trp 


His 


Gin 


Asp Tyr Gly Gin 


Val 


Asn 


Asn 


Val 








135 






/Tyr aiu 


140 












Pro 


Ala 


Arg 


Met 


Gln^ 


Lys 


He 


Thr 


Ala 


His 




145 










150 








155 






Ser 


Met 


Glu 


Gin 


Lou 


Ly^ Val 


Lys 


Phe 


Gly 


Ser 


Asp 


30 








160 




/ 

A0n Ser 
/ 17 5 




165 










Phe 


Glu 
170 


Lys 


Thr 


Gly 


Leu 


Asp 


He 


Asp 


Phe 
180 




Asn 


Ser 


Val 


Hie 


Ser 


Gly Glu Lys 


Gin 


He 


Gin 


He 












185 








190 






35 


Val 


Asn 


Phe 
195 


llys 


GXn 


He Tyr 


Tyr 
200 


Thr 


Val 


Ser 


Val 




Asp 


Ala 


Val 


Lys 


Asn 


Pro Gly Asp 


Val 


Phe 


Gin 


Asp 




205 








210 








215 






Thr 


Val 


Thr 


Val 


Glu 


Asp Leu 


Lys 


Gin 


Arg 


Gly 


He 


40 








2,5 0 








225 










Ser 


Ala 
230 


Glu 


Arg 


Pro 


Leu Val 
235 


Tyr 


He 


Ser 


Ser 


Val 
240 




Ala 


Tyr 


Gly 


Arg 


Gin 
245 


Val Tyr 


Leu 


Lys 


Leu 
250 


Glu 


Thr 


45 


Thr 


Ser 


l/s 
255 


Ser 


Asp 


Glu Val 


Glu 
260 


Ala 


Ala 


Phe 


Glu 




Ala 


Leu 


lie 


Lys 


Gly 


Val Lys 


Val 


Ala 


Pro 


Gin 


Thr 




2*65 










270 








275 





4O9640_I 



§3 



10 



15 



20 



25 



30 



35 



40 



9^ 

- - 



ox LI 






Gin 


lie Leu 


Asp 


Asn 


Thr 


Glu 


Val 


LVS 








280 








285 








Al a 


Val 


Tie 

X X ^ 


Leu Gly Gly Asp 


Pro 


Ser 


Ser 


Gly 


Ala 




290 








295 










300/ 




V ci j- 


vox 


1 iix 


Gly Lys 


Val 


Asp 


Met 


Val 


Glu 


A^p 










305 








310 










LJXii 


Glu 


Gly Ser 


Arg 


Phe 


Thr* 


Ala 


Asp^ 


His / 






315 
~i J- ~^ 








320 










r i O 




Leu 


Pro 


lie Ser Tyr 


X IIX 


Thr 


Ser 


/Phe 


L^ 


9 R 








330 










335 




A -w-r^ 
rii y 




noil 


Val 


Val Ala 


Thr 


Phe 


Gin 

WX Jll 


A^ 


Ser^ 


Thr 








340 








34 5 








Asp 


Tyr 


Vci X 


Glu 


Thr Lys 


Val 


THr 

X llX 


nX or 


Tvr 
iyr 


/ft.xy 


Asn 




n 

J 3 








355 










3 60 




Asp 




Leu 


Leu Asp 


His 


O t. J. 


^xy 


A l4 


lyx 


1 

V Ci X 










365 














Hid 


VjtXII 


lyr 


Tyr 


lie Thr 


Trp 




Gl n / 




OCX 


Tvr 
1 y X 






O f 


















Asp 


rllS 


\jXil 


Gly 


Lys Glu 


Val 






IT J. LJ 


i-j y o 


Al ;5 
nx d 


ft ^ 








390 










3 95 




Trp 


Asp 


Arg 


Asn Gly Gin Asp 


Leur 


Thr 


Ala 


TT -1 

His 


n V% 

pne 








400 








405 








Thr 


Tnr 


Ser 


lie 


Pro Leu 


/Lys 


Oly 


Asn 


vaJ. 


Arg 


Asn 




410 








415 










420 


Leu 


Ser 


Val 


Lys 


lie Ar^ 


Gil/ 


Cys 


Thr 


Gly 


Leu 


Ala 










425 / 








430 






Trp 


Glu 


Trp 


Trp 


Arg /Thr 


Val 


Tyr 


Glu 


Lys 


Thr 


Asp 






435 








440 










Leu 


Pro 


Leu 


Val 


Arg Lysr 


Arg 


Thr 


lie 


Ser 


He 


Trp 


445 








/ ^7^ 










455 




Gly 


Thr 


Thr 


Leu 


TyT Pro 


Gin 


Val 


Glu 


Asp 


Lys 


Val 








460/ 








465 








Glu 


Asn 


Asp 
















470 










( 




f 





The modAfied pneumolysin according to claim 4, 
wherei^i a fiingle amino acid substitution is made and 
the substatuted amino acid is selected from the group 
consisting of proline or hydroxyproline for position 
6l/ lysrine, arginine or histidine for position 148 and 
leucine, glycine, alanine, isoleucine or valine for 
Sosit/ion 195. 



The/modified pneumolysin according to claim 3, 
wherein the substituted amino acids are selected from 
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for 



the group consisting of serine, threojrlne, 
asparagine, glutamine, tyrosine or 

positions 33, 46 and 83; lysine^ argini^e or histidine 
for position 239 and leucine, glycine, alanine, 
isoleucine or valine for posi:tion/2 55 . 



17. 




Modified pneumolyain pol^ept^e pNVJl . 

Modified pneumolysin p^lyp^tide pNVJ2o/ 

Modified pneumolysjm p^ypeptide pNVJ22 . 

Modified pneumoLysiry^ polypeptide pNVJ45. 

/ / 

Modified pneurnoly^in polypeptide pNVJ56. 



Modified pr^eu^lysin polypeptide pNV103 . 
Modified /^r^umolysin polypeptide pNV2 07% 
Modif i^^d/pneumolysin polypeptide pNVlll. 



Modiytied pneumolysin polypeptide pI^V211, 

A recombinant nucleic acid molecule encoding a 
modified type 14\ pneumolysin polypeptide wherein at 
least one amino acid in the region comprising amino 
acid residues 1 t& 257 is substituted and wherein at 
least one of said amino acid substitutions results in 
attenuation of the Vi^^^^Yt-ic activity of the modified 
pneumolysin polypepAide. 



The recombinant nuclaic acid molecule according to 
claim 16 comprisipg t^e following pneumolysin nucleic 
acid sQqviBnce: 



ATGGCAAATA AAGCAGTAAA TC; 
ATTACGATAA AAAGAAACTC TTd 



TATA CTAGCTATGA 
fACtCATC AGGGAGAAAG 



40 

80 
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T-134^C, A-305->G, A-566->G and T'583->G; 



T-583->G; 



18, 



19. 



20 , 



22, 



23 



T-443->A; 
and 

T-181-»C. 

The recombinant nucleic acid molecule of claim 16 as 
contained in a vector such as a plasmid, cosmid, 
bacteriophage or y^ast artificial chromosome. 



A microorganism c^ 
of claim 16, 



The microorgani^ 
microorganism i£ 



;m 



)mpri&dng the nucleic acid molecule 

Jrding to claim 19, wherein the 
jcted from the group consisting 
mammalian or insect cells. 



of bacteria, yeast, 



21. The microorganism according to claim 20, wherein the 



microorganism is E. 



coJ 



The modified pneumolysin polypeptide of j^XMrm-TT^ 
wherein the poly^^ide is conjugated to a 

polysaccharide/wl{ich elicits antibodies cross- 

/ / 

reactive wit^ bacterial polysaccharide. 

// 

Tl'i«..4nodif ie^ pneumolysin conjugate of claim 22, 
wherein the^^poi^csaccharide is from a bacteria 
selected from the grou^^^^-eQjjsi sting of a Haemophilus 
influenzae type b; meningococcal^gxiQup A, B or C; 
group B streptococcus types la, lb, II, IITt'^'^V.-^ 
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:i and pneumococcal. 

24. A vacdijie comprising at least one pneumolysin 
polypeptide of claim 1 and a pharmaceutically 
acceptable ^rrier. 

25. The vaccine accordin^/t^ claim 24, wherein the 
polypeptide is con^jdqdted to a polysaccharide which 
elicits antibodie^^^ross- reactive with a bacterial 
polysaccharide . / ^ 



26. 



27, 



28 . 



29. 




TheN^accine according to claim 25, wherein the 
polysaccharide is derived from a bacteria selected 
from the group consisting of Haemophilus influenzae 
type b; menrRCfOCoccus group A, B, or C; group A 
streptococcus o^group B streptococcus serotypes la, 
lb, II, III, V, orNyill; or one or more of serotypes 
1-23 of S, pneumoniae, 

A method for killing bacteria comprising contacting 
said bacteria with antibodies to an immunogenic 
molecule comprisLing the modified pneumolysin 
according to claim 1 in the presence of complement. 

The method according to claim 27, wherein the 
immunogenic molecule is a polysaccharide-polypeptide 
conjugate wherein tVie polysaccharide is a bacterial 
capsular polysa ccha ride . 

A method for immunization /of mammals comprising 
administering the \^ac^i9!e of claim 24 to said 
mammals . \ 

A method for obtai/ning\ modified pneumolysin 
polypeptides having reduced hemolytic activity and 
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